The aim of the study is to examine the differences in the diversity of family factors between adolescents with and without Internet addiction and substance use experience. A total of 3662 students (2328 boys and 1334 girls) were recruited from seven junior high schools, six senior high schools, and four vocational high schools in southern Taiwan. Internet addiction and substance experience were classified according to the score of Chen Internet Addiction Scale Questionnaires for Experience of Substance use. The family factors assessed included perceived family satisfaction, family economic status, parents' marriage status, care-givers, the frequency of intra-family conflict, families' habitual alcohol use, and perceived parents' or care givers' attitude toward adolescents' substance use. This study demonstrated that the characteristics of higher parent-adolescent conflict, habitual alcohol use of siblings, perceived parents' positive attitude to adolescent substance use, and lower family function could be used develop a predictive model for Internet addiction in the multiple logistic regression analysis. The former three family factors were also sufficient in themselves to develop a predictive model for substance use experience. The results revealed that adolescent Internet addiction and substance use experience shared similar family factors, which indicate that Internet addiction and substance use should be considered in the group of behavioral problem syndromes. A family-based preventive approach for Internet addiction and substance use should be introduced for adolescents with negative family factors. 323 
INTRODUCTION U
SE OF THE INTERNET continues to rapidly spread. It has become a popular academic and entertainment tool of adolescents around the world. Adolescents are encouraged to utilize the Internet to enhance school performance and competitiveness; however, heavy use has several negative consequences. Internet addiction is one of the most serious problems. [1] [2] [3] Adolescents who are addicted to the Internet also usually suffer from problems in their daily routine, school performance, family relationships, and mood. [4] [5] [6] It is important, therefore, for mental health professionals to develop interventional strategies for preventing Internet addiction among adolescents. Hence, it is necessary to ex-amine both protective and risk factors for Internet addiction in adolescents, in order to develop such preventative strategies.
Since the family plays a central role in adolescents' socialization, 7 family factors are reported to be one of the major risk factors of adolescent substance use. 8 Adolescent substance use was found to be associated with broken parenting, 9,10 parent-adolescent and intra-family conflicts, 11, 12 accepting attitudes of parents toward substance use of adolescents, 13, 14 and parental alcohol or tobacco use in the home. 8, 15 Poor family function has also been reported to correlate with Internet addiction in adolescents. 16 However, to date, no report has focused on the association between adolescent Internet addiction and a diversity of family characteristics. Familybased preventive intervention has great promise in prevention of adolescent substance use. 17 If adolescent Internet addiction and substance use share the same family factors, the family-based approach could become implemented as a solution for Internet addiction.
Thus, the aim of this study was to determine the association of Internet addiction and substance use experience with family-correlated factors including family economic status, parental marriage status, caregivers, the frequency of intra-family conflict, family habitual alcohol use, and perceived parental or caregiver attitudes toward adolescent substance use in Taiwanese adolescents.
METHODS
A total of 3662 students (2328 boys and 1334 girls) were recruited from seven junior high schools, six senior high schools, and four vocational high schools in southern Taiwan. Two classes were randomly selected from each grade of these schools. All students in selected classes were invited to complete the questionnaire anonymously after informed consent was obtained. The Chen Internet Addiction Scale (CIAS) 18 was used to determine participant Internet addiction. The CIAS contains 26 items on a four-point Likert scale that assesses the severity of Internet-related problems. The internal reliability of the scale and the sub-scales in the original study range from 0.79 to 0.93. 18 Based on diagnostic interviews assessing for criteria of Internet addiction, 2 the 63/64 cut-off point of CIAS had been determined to classify Internet addiction in adolescents with good diagnostic accuracy (87.6%). 19 Participants who scored higher than 63 on the CIAS were classified as Internet addicts. The Questionnaire for Experience of Substance Use (Q-ESU) was used to assess whether participants habitually used tobacco, alcohol, and/or betel nut, and whether they had ever used cannabis, amphetamines, glue, heroin, ecstasy, or ketamine. 20 The participants with positive responses to the above questions were classified as the substance use group.
Participants completed the Family APGAR Index (APGAR) to measure the level of satisfaction with various family functions. This index was originally developed by Smilkstein 21 and was translated into Chinese by Chau et al. 22 The five-point response scales range from "never" to "always." High scores indicate a good family function. Participants also completed questionnaires that assess demographic and family characteristics, including gender, age, family economic status, parents' marriage status, caregivers, the frequency of parental-adolescent and inter-parental conflict, family habitual alcohol use, and perceived parents' or caregivers' attitudes toward adolescent substance use.
Statistical analysis
Those who did not complete all measures-CIAS, Q-ESU, and APGAR-were excluded. Under control of gender, age, and school, we analyzed the association between Internet addiction and every family factor with logistic regression. The age, gender, and school factors were entered into the logistic regression models first. Then, the indicated family factor was entered, and the significance of prediction was determined. The significant family predictors were selected to conduct the multiple stepwise logistic regression analyses. The association between family factors and adolescent substance use was analyzed in the same way. A p-value less than 0.05 was considered significant.
RESULTS
A total of 3480 (95.0%) participants (2189 boys and 1291 girls) completed all questionnaires, and these data were entered into the final statistical analyses. Demographic data are shown in Table 1 . The mean age of the participants was 15.47 Ϯ 1.65 years old. Among them, 20.7% were classified as the Internet addiction group, and 9.1% were classified as the substance use group.
The results of analyses for the association between Internet addiction and family factors by logistic regression under control of age, gender, and school are shown in Table 2 . The results indicated that the adolescents with Internet addiction were more likely to not be raised by parents, to have high parent-adolescent and inter-parental conflict, to have parents and siblings with habitual alcohol use, to have lower APGAR scores, and to perceive positive parental attitudes toward adolescent smoking, alcohol, and substance use.
The family factors that were significantly associated with Internet addiction were further fitted into the multiple logistic regression analysis, and the results are shown in Table 3 . High parent-adolescent conflict was the most significant predictor since it was the first predictor entering the regression model. Other significant predictors included low APGAR score, sibling habitual alcohol use, and perceived positive parental attitudes toward adolescent substance use.
The result of regression analysis for substance use experience shown in Table 2 demonstrates that lower economic status, separated or divorced parents, not cared for by parents, high parent-adolescent conflict, high inter-parental conflict, habitual alcohol use of father, mother, and siblings, and perceived positive parental attitudes toward adolescent smoking, alcohol, and substance use predicted a high chance of substance experience significantly. Additionally, the APGAR score predicted a lower chance of substance use.
The family factors that were significantly associated with substance use experience were further fitted into the multiple logistic regression analysis (Table 3) . Habitual alcohol use of siblings was the most significant predictor, since it was the first predictor entering the regression model. The other significant predictors included perceived positive parental attitudes toward adolescent substance use and high parent-adolescent conflict.
DISCUSSION
This study revealed that higher parent-adolescent conflict, habitual alcohol use of siblings, perceived positive parental attitudes toward adolescent substance use, and lower family functioning could be used to develop a predictive model for Internet addiction in the multiple logistic regression analysis. The former three family factors were also sufficient in themselves to develop a predictive model for substance use experience. The results demonstrated that adolescent Internet addiction and substance use experience share similar family factors.
We found that habitual alcohol use of siblings significantly predicted Internet addiction and sub- stance use experience of adolescents. Corresponding to the results of a previous study, 23 sibling alcohol use has a greater association with adolescent substance use than parent alcohol use in this study. Additionally, a similar association was found between sibling alcohol use and Internet addiction in this study. Although social learning theory was utilized to explain the association between sibling and adolescent alcohol use, 24 it could not explain the association between sibling alcohol use and adolescent Internet addiction. Sibling alcohol use may be a result of poor family function; however, the habitual alcohol use of a sibling significantly predicted adolescent Internet addiction even after controlling for family function in the multiple regression model. Aside from family environmental factors, factors of other dimensions-including genetic factors accounting for an addiction-prone personality and comorbid psychiatric disorders-ought to be considered as underlying mechanisms deserving of further research. High parent-adolescent conflict predicted Internet addiction and substance use in adolescents in this study. Ary et al. 25 have reported that families with higher conflict have lower levels of parentchild involvement, which would result in inade- quate parental monitoring, which would predict, in turn, adolescents being predisposed to Internet addiction. Furthermore, the social control theory suggests that, when adolescents are close to their parents, they feel obligated to act in non-deviant ways to please their parents. 26, 27 Thus, adolescents with higher conflict with parents would refuse to conform to the supervision of parents, including rules set for Internet use. Also, lacking support from parents, those adolescents seek social support from the interacting experiences on the Internet. 28 Unfortunately, heavy Internet use by adolescents usually results in further conflict with their parents, which may make the problem of adolescent Internet addiction more difficult to resolve.
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Inadequate parental supervision and discipline are usually a strong predictor of adolescent substance use. 25, 29 The present study demonstrates that perceived positive parental attitudes toward substance use predicts adolescent substance use and Internet addiction. Perceived positive parental attitudes toward substance use have been reported to be associated with adolescent substance use. 30, 31 Positive parental attitudes toward substance use represents ineffective family supervision, guidance, and discipline. According to social control theory, all adolescents have the impulse to act on their desires, but pro-social controls provided by families and other social institutions enable them to exert restraint. 32 Internet activities usually provide the pleasure of control, interactive activity, and perceived fluidity of identity for adolescents. 33 Without effective supervision and discipline in the family, adolescents usually have difficulty controlling time spent in ongoing online activities, such as online role-playing games.
Problem drinking, marijuana use, delinquent behaviors, and precocious sexual intercourse have been grouped as a syndrome of problem behaviors in adolescents. 34, 35 The social context model of the development of antisocial behavior has been reported to explain this problem behavior syndrome. 36 The model suggests that ineffective parental discipline and supervision, and poor intrafamily relationships are the first steps in the development of problematic behaviors. 36 According to the results of the present study, adolescent Internet addiction and substance use were proved to share similar family factors, including habitual alcohol use of siblings, perceived positive parental attitudes toward substance use, and conflict with parents. Thus, the results of this study would suggest that adolescent Internet addiction may be one form of problem behaviors. However, further research to compare other social contexts of Internet addiction with those of other problem behaviors is necessary to validate this hypothesis.
The family-based approach has been reported to improve family function and decrease behavioral problems of children. 17 Since adolescent Internet addiction shares the same family factors with substance use, the concept of family-based intervention for substance abuse might be utilized for Internet addiction. Based on the results of this study and previous reports of the family-based approach, 17 we suggest that family-based prevention should include skills training for parents to improve communication skills in helping adolescents to develop social skills, helping family members reduce maladaptive family function, fostering skills for healthy family interactions, and effective family monitoring and discipline focusing on Internet addiction and substance use.
Our results should be interpreted in the light of several limitations. Firstly, societal restrictions on substance use may make adolescents unwilling to admit substance use even in anonymous questionnaires. Secondly, the cross-sectional research design of the present study could not confirm causal relationships of Internet addiction and substance use with family factors. Thirdly, lacking information from parents, assessment of family factors was based only on adolescents' reports.
CONCLUSION
This study examined the association between adolescent Internet addiction and a variety of family factors based on empirical research. It demonstrated that parent-adolescent conflict, lower family function, habitual alcohol use of sibling, and perceived positive parental attitudes toward adolescent substance use predicted adolescent Internet addiction. We found that Internet addiction and substance use in adolescents shared similar associated family factors, which indicate that Internet addiction and substance use might be included in the group of behavioral problems syndrome. A familybased preventive approach for Internet addiction and substance use should be implemented for adolescents with negative family factors.
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